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Abstract
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An economical ultrasonic-assisted extraction (UAE) system was developed for the
extraction / spectrophotometric determination of anionic surfactant based on methylene blue
method using dichloromethane as an organic solvent. A low-cost ultrasonic cleaner was
employed for enhancement of extraction efficiency and to reduce chemicals, time and cost.
Suitable conditions for extraction and detection were investigated. Extraction time of 30 sec
was found to be optimum. Volume ratio of aqueous sample to organic solvent of 8:1 was
obtained. Concentrations of methylene blue and Na,SO, were selected at 10'5 and 10'2 mol
L_1, respectively. The extractant (1 mL) was sucked by hypodermic needle into a flow cell
that designed for a small volume batchwise spectrophotometric detection at 660 nm.
Simultaneous parallel extraction of 12 samples can be carried out. The 11 standard solutions
of 0.10 mol B of SDS was evaluated for reproducibility and %RSD was found to be 4.8%.
The method was applied to real water sample analysis and the results obtained were
compared to those of the standard method. No significant difference between the two
methods was observed.

The same UAE system was further applied for the speciation of iron by consuming
low amounts of chemicals. The speciation of iron(ll) or iron(lll) was achieved based on 1,10-
phenanthroline reaction in absence or presence of ascorbic acid, respectively. The product
was then extracted by using the low amounts of dichloromethane as a solvent (1 mL). The
suitable conditions were also studied. Concentrations of 1,10-phenanthroline and ascorbic
acid were optimized and found at 0.1 and 0.1% w/v, respectively. Extraction time of 30 sec
was found to be optimum. The volume ratio of aqueous sample to organic solvent of 8:1 was

obtained. Simultaneous parallel extraction of 12 samples can be carried out. The 11 standard



solutions of 10 mg L_1 Fe(ll) and 10 mg L_1 Fe(lll) was evaluated for reproducibility and
%RSD was found to be 4.6% and 2.4%, respectively. The method was applied to the
analysis of supplementary samples and the results obtained were compared to those of the
standard method. No significant difference between the two methods was observed.

A simple colorimetric flow injection (FI) method for on-line liquid-liquid extraction has
been exploited. According to the developed system, sample was injected to form ion-
association compound in aqueous phase before then merging to form alternating segment
with organic solvent to perform the extraction process in the extraction coil. The aqueous and
organic phases were separated in a simple test tube for monitoring the signal with a simple
detection system which built based on sequential injection (SI) principle. Due to independent
operation between the extraction and detection processes, that means while the detection of
signal of previous sample was working, a new sample could be immediately injected for the
new cycle of extraction to minimize the chemicals and time consumption. From the
application to real samples, the system has been successfully demonstrated for the assays
of anionic surfactant in wastewater samples and diphenhydramine hydrochloride in

pharmaceutical samples.
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